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Available online 24 September 2012AbstractIn the adult population, the occurrence of cerebral venous thrombosis (CVT) had been related to a number of risk factors, including genetic
and acquired prothrombotic conditions, infections, inflammatory diseases, hematologic disorders, trauma, and drug use. However, dehydration
has never been reported as a predisposing factor. We reported a man with CVT that was provoked by acute gastroenteritis-induced dehydration.
Notably, headache was the only sign of CVT. This rare case presentation is a reminder to emergency physicians that, in both pediatric and adult
patients, severe dehydration might induce CVT. In addition, we discuss the direct signs of CVTas revealed by noncontrast computed tomography
and report that a subtle subarachnoid hemorrhage may develop secondary to CVT.
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The diagnosis of cerebral venous thrombosis (CVT) is often
difficult due to its diverse clinical presentation and lingering
course. On average, a period of 7 days passes between
symptom onset and definitive diagnosis of CVT [1]. A number
of risk factors associated with CVT have been documented,
and the causal factor is identified in 85% of patients with CVT
[2,3]. These risk factors include genetic and acquired pro-
thrombotic conditions, infections, inflammatory diseases,
hematologic disorders, trauma, and drug use. For emergency
physicians, these risk factors are important clues when
considering a diagnosis of CVT in at-risk patients.
Here, we presented a man with CVT in which dehydration
secondary to gastroenteritis was considered the predisposing
factor. In pediatric patients, gastroenteritis and dehydration* Corresponding author. Emergency Department, Chi-Mei Medical Center,
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http://dx.doi.org/10.1016/j.jacme.2012.08.001have been reported as direct causes of CVT [4]. Nevertheless,
the occurrence of CVT in adults had never been related to
gastroenteritis-induced dehydration. This rare case reminds
emergency physicians that CVT should be suspected in any
patient with intractable headache or unusual neurologic
manifestations despite the absence of prothrombotic risk
factors.
2. Case report
A 32-year-old man presented to our emergency department
for a 3-day history of persistent vomiting and watery diarrhea.
In addition, he felt a paroxysmal, dull headache on the day of
presentation. He is a well-developed man with no history of
chronic disease or current medication use. The patient’s vital
signs on arrival included an arterial pressure of 141/81 mmHg,
a temperature of 36 C, and a respiratory rate of 16 breaths per
minute. He was agitated, dehydrated, and significantly bra-
dycardic (his heart rate was 50 beats per minute). Physical
examination demonstrated clear consciousness, a supple neck,
absence of a heart murmur, and a soft abdomen withoutMedicine. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. Cranial computed tomography without contrast enhancement demonstrated prominent densities of the cortical vein (A) (attenuated vein sign); and (B) the
dural sinus (delta sign).
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cell count was 13,700/mm3) and mild hyponatremia (the
serum sodium was 134.7 mEq/L). The initial impression was
acute gastroenteritis, and isotonic saline and piroxicam were
given to correct the dehydration and relieve the headache,
respectively.
Three hours later, the patient’s headache worsened. The
physician arranged a cranial, noncontrast computed tomog-
raphy (CT) scan, which was significant only for prominent
densities of the cortical vein and dural sinus (Fig. 1). Subse-
quently, the patient underwent a lumbar puncture because of
clinical suspicion for meningitis. The opening and closing
pressure were both high (23.5 cm H2O). The cerebrospinal
fluid analysis revealed a red blood cell count of 2600/mm3,
a white cell count of 1/mm3, protein of 47.4 mg/dL, and blood
glucose level of 70 mg/dL. According to the cerebrospinal
fluid analysis, the patient’s headache was interpreted as
a spontaneous subarachnoid hemorrhage (SAH). However, the
patient was later found to have left hemiparesis and drowsy
consciousness, at which point the physician emergently con-
sulted a neurologist, who recommended cranial magneticFig. 2. (A) Axial T2-weighted magnetic resonance imaging scan of the brain dem
diffusion-weighted imaging demonstrated bilateral, high-parietal cortical edema.resonance imaging (MRI). MRI showed thrombosis of the
superior sagittal, right transverse, and sigmoid sinuses as well
as the bilateral superficial cortical veins (Fig. 2). The MRI
results were further supported by carotid angiography.
Gastroenteritis-induced dehydration was considered to be the
predisposing factor for CVT, and the patient ultimately
received intravenous heparin treatment (Fig. 3).
During the patient’s hospitalization, he underwent a workup
for prothrombotic risk factors, and all tests were in the normal
range. After 5 days of heparin therapy, the neurologic symp-
toms subsided, and the patient was discharged from the
hospital on an oral anticoagulant.
3. Discussion
CVT can present with variable symptoms such as headache,
seizure, focal neurologic deficits, or altered consciousness.
Among these clinical presentations, headache is the most
common initial symptom [2,3]. However, headache is also
a common complaint of patients presenting to the emergency
department, and liberal use of imaging studies on all of theseonstrated increased signal intensity over the superior sagittal sinus; (B) axial
Fig. 3. Magnetic resonance venography demonstrated occlusions of the
superior sagittal sinus and right transverse sinus.
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physicians must rely on prudent consideration and identifica-
tion of the risk factors for CVT. In the adult population,
dehydration had never been reported as a risk factor for CVT.
Nevertheless, we learned from the present case that severe
dehydration secondary to prolonged gastroenteritis might
cause CVT.
Noncontrast CT is generally the first imaging study per-
formed on patients with unexplained headache, seizure, focal
neurologic deficits, or altered consciousness. Previous studies
demonstrated a number of direct signs on noncontrast CT that
are considered pathognomonic for CVT [3,5,6]. These direct
signs include the cord sign, delta sign, and attenuated vein
sign, which correlate with hyperdense, thrombosed sinuses, orveins on noncontrast CT, respectively. Nevertheless, obvious
signs on CT are uncommon and are easily overlooked by
physicians. If the CT images are normal or the occult abnor-
malities go unnoticed, patients may undergo lumbar puncture
for the suspicion of SAH or infection of the central nervous
system. In the present case, the cerebrospinal fluid obtained
from the lumbar puncture was bloody. The patient’s headache
was attributed to spontaneous SAH, and further diagnostic
studies for CVT were delayed. Of note, Benabu [7] reviewed
16 cases in which SAH developed secondary to CVT. The
present case reminds us that if the presence of SAH does not
entirely explain neurological manifestations, then SAH may
actually be a complication of underlying CVT, and further
studies are necessary to reveal the underlying disease.
CVT is a potentially life-threatening disease, and diagnosis
of CVT is often delayed because of a diverse set of symptoms
and variable disease course. Though rare, dehydration
secondary to severe gastroenteritis might be a risk factor for
CVT in adults. Early diagnosis of CVT relies on a high index
of suspicion, the recognition of risk factors, and a careful
search for signs of CVT on noncontrast CT images.References
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